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Deuterium-<ieuterium burning experiments at the Large Helical 
Device (LHD) are being planed by the National Institute for 
Fusion Science (NIFS). Tritium will be produced by the D-D 
fusion reaction during the experiments, though the amount is 
estimated to be small. A part of tritium produced in the vacuum 
vessel of LHD will be retained in the plasma facing components 
and structural materials, and the rest will be exhausted to the 
tritium recovery system via the vacuwn systems. It is also 
anticipated that a part of tritium will be transferred to the cooling 
water after permeation through the wall of cooling devices. 
Therefore, this research group is formed to understand tritium 
behavior inside of the LHD vessel and to establish the feasible 
methods of recovery, treatment and disposal of tritium produced in 
the LHD D-D burning experiment from the view point of 
technology and the social acceptance. 
The main putpOses of the present investigation are 
I. to develop the quantitative and qualitative analysis method 
for estimation of the amount of tritium in various places of 
LHD, 
2. to develop the tritium measuriug method at various 
places ofLHD, 
3. to develop the tritium recovery method from various 
places in LHD, 
4. to develop the method to recover tritium transferred to the 
vacuum system and cooling system ofLHD, 
and 
5. to develop the safety treatment and disposal methods of 
recovered tritium feasible from the view point of 
technology and social acceptance. 
In this year the tritium concentration on graphite materials were 
measured applying various methods as the imaging plate 
technology or the burning method. It was confirmed that tritium 
included in the re-<ieposited layer formed on the first wall material 
was measurable. It was also concluded in the course of this 
research that concrete, the third barrier against tritium leak from a 
fusion reactor, can trap a large amount of tritium because it has fair 
amount of adsorption capacity and large amount of isotope 
exchange capacity. 
Some results were reported in 
l.!sotope Effect in Hydrogen Isotope Exchange Reaction on First 
wall Materials, K. Katayama, M. Nishikawa and J. Yamaguchi, J. 
Nucl. Sci. and Tech., vol. 39, 371-376(2002) 
2.Isotope exchange reaction between tritiated water and hydrogen 
on SiC, K. Katayama, M. Nishikawa and T. Takeishi, J. Nucl. 
Maters, vol. 323,138-143(2003) 
3.Deuterium permeation through Flibe facing materials, S. Fukada, 
R.A. Anderl, GR. Smolik, R.J. Pawelko, J.P. Shatpe, D.A. Petti, H. 
Nishimura, M. Nishikawa, T. Terai and S. Tanaka, Pro. 6" Int. Be 
Workshop, Miyazaki, Japan, Dec.3-5, 2003 
The following subjects were also discussed in this group; 
I) tritium handling experiment and achievements at the University 
ofTokyo, 
2) design study at NIFS on processing systems for tritiated exhaust 
gas and liquid during D-D experiments in LHD , 
3) behavior of hydrogen isotopes observed at experiments about 
tritium-Flibe research done at the Idaho National Environmental 
and Engineering Laberatory in the frame work of the Jupiter 2 
US-Japan co;operation program, 
4) recent research at Hokkaido University abeut PWI problems 
observed at D-D experiments using JT-60, 
5) experimental results about tritium permeation through the 
concrete wall performed at the Kyushu university, and 
6) present tritium issues situation related to the ITER program. 
It was recognized from discussions on above problems that the 
substantiality of database and increase of experiences related to 
fundamental behavior of tritium in various places in a fusion 
device is important to understand tritium behavior in a large fusion 
energy systems as a whole. 
It was also concluded through discussions that the 
research plan about tritium wastes processing systems 
proposed by NlFS was appropriate to perform LHD D· D 
experiments in safe. However, it is also recognized that 
help from tritium researchers in Japan is essential. 
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